Objective. Pain is prevalent among older adults but is often underestimated and undertreated, especially in people with severe dementia who have limited ability to self-report pain. Pain in patients with moderate to severe dementia can be assessed using observational tools. Informal caregivers (relatives of seniors with dementia) are an untapped assessor group who often bear the responsibility of care for their loved ones. Our objective was to evaluate the ability of laypeople to assess pain using observational measures originally developed for use by health care professionals.
Introduction
The impact of pain on older adults with dementia can be devastating to their overall quality of life and mental health and is often associated with a quicker progression of cognitive and functional decline [ [1] [2] [3] . There is a high prevalence of pain in residential care facilities (i.e., as high as 80%) [ [4] [5] [6] , and dementia can create a barrier to the effective communication of pain. Pain is a complex subjective experience, and in the moderate to severe stages of cognitive decline, the absence of valid self-report of pain presents considerable challenges for its assessment. As a result, undermanagement of pain is common. Maxwell and colleagues [7] found that over 25% of older adults in long-term care (LTC) facilities experiencing pain on a daily basis did not receive analgesic medication. Similar statistics have been reported in the health care literature [3, [8] [9] [10] [11] [12] ]. Even lower treatment rates have been found among those older than 85 years of age [12, 13] . Cipher, Clifford, and Roper [14] showed that LTC residents who have chronic pain and severe dementia are prone to behavioral disturbance, which increased as a function of pain severity. Sometimes such behavioral disturbance can be misattributed to a psychiatric condition, resulting in increased use of psychotropic (rather than analgesic) medications [15, 16] . Such medications have been shown to hasten death in frail people with dementia [17] .
Pain Assessment in Older Adults with Dementia
Pain may be assessed using behavioral measures and/ or self-report, with the latter being the most commonly used method. Many adults with mild to moderate dementia are capable of self-reporting their pain, notwithstanding the presence of cognitive impairment [18] . However, many older adults living in LTC are unable to answer and understand even the most basic questions about pain. As such, behavioral assessment is necessary to evaluate their pain [19, 20] . In the case of patients in the severe stages of dementia, where verbal communication skills are substantially limited (if not completely lost), observational measures of behaviors indicative of pain become particularly important.
Studies that have been conducted on behavioral indicators of pain in dementia focus on either fine-grained approaches [21, 22] , focusing on systematic analysis of facial actions through the use of frame-by-frame video, or approaches intended for clinical settings that use that focus on more robust pain behaviors [ [23] [24] [25] . Conceptually related to previous work with other nonverbal populations (e.g., neonates and younger adults with severe intellectual disabilities) [26, 27] , both types of approaches have led to promising results, although the focus of our introduction is primarily on work conducted in clinical settings.
The American Geriatrics Society (AGS) [28] has outlined a list of behavioral domains that should be evaluated when assessing pain in people with dementia (i.e., vocalizations/verbalizations, facial expressions, body movements, changes in interpersonal interactions, changes in activity patterns/routines, and mental status changes). These domains represent the full range of possible modes of pain expression but are consensus, rather than empirically, based. In other words, it is possible that pain can be assessed effectively using a subset of these domains. To address the challenges of pain assessment in this population with cognitive impairments, many behavioral observational tools have been developed [ [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] , although not all consider the behavioral domains deemed important by the AGS [28] . Many of the existing tools have insufficient research backing and lack well-established validity and reliability, although there are notable exceptions [40] . Although several tools have increasing evidence in support of their validity [41] including the MOBID-2 [39] and the Abbey pain scale [30] , we focused on two other observational pain assessment tools, the pain assessment checklist for seniors with limited ability to communicate (PACSLAC) [32] and the pain assessment in advanced dementia scale (PAINAD) [38] . The two tools have well-established psychometric properties and clinical utility and have been recommended in numerous systematic reviews [29, 40, [42] [43] [44] [45] [46] [47] [48] [49] . One of the goals of the PACSLAC (and its recent revision, the PACSLAC-II) [50] was to comprehensively cover all of the AGS-recommended domains [28, 51] . We chose to study the PACSLAC-II and the PAINAD not only because these two instruments have considerable research backing but also because they differ in length, with the PAINAD being briefer and the PACSLAC-II covering a broader range of behaviors. With that said, it would be important for future research to examine the psychometric properties of other promising tools with laypeople observers.
Research to date has determined the PACSLAC and PAINAD scales to have strong psychometric properties and clinical benefits when used by professional caregivers or other trained personnel [29, [52] [53] [54] [55] [56] ]. For a brief review of the psychometric properties of the PACSLAC scales and the PAINAD, please see Table 1 . Determining whether or not laypersons (who can be or may become caregivers that report to health professionals on the health status of loved ones with dementia) can utilize these tools in a community setting or elsewhere is an important step in systematically assessing a greater population of older adults with dementia who suffer from pain. Validation with laypeople could contribute to the adequate treatment and assessment of pain in persons with dementia. To the best of our knowledge, there are no pain assessment tools for dementia populations that have been validated for use by laypersons. It is noted, however, that previous research has shown differences in pain estimations between laypeople and health professionals, with the latter providing lower global impressions of pain [57] . Moreover, many informal caregivers of patients with dementia tend to disregard behavioral pain cues [58] . One of our goals for this investigation was to determine whether the provision/use of standardized assessment tools (which list very specific pain behaviors) to laypeople and nursing staff could reduce differences in pain assessment between these two groups. Our general expectation was that participant responses would demonstrate satisfactory internal consistency for both nurses and laypeople.
We hypothesized that: 1) both laypersons' and health professionals' PACSLAC-II and PAINAD scores would differentiate painful from nonpainful states; 2) both groups of participants would be able to differentiate among no pain, mild, moderate, and severe pain; and 3) a positive correlation between PACSLAC-II and PAINAD scores would confirm the concurrent validity of the two tools separately for each observer group.
Methods

Participants
We recruited 130 participants who were communitydwelling laypersons with no health care training (N ¼ 65) and LTC nurses (N ¼ 65). Power analysis had indicated that this sample size would be more than adequate for our analyses (including the mixed-model multivariate analyses of variance and the regression analyses) assuming a critical alpha level of 0.05, a medium effect size, and power set at 0.8. We recruited people over age 45 years because this group is more likely than younger persons to be represented among informal caregivers of seniors with dementia [59] . Approximately 45% of the laypeople and 80% of the LTC staff were female. The average age was 58.72 years (SD ¼ 8.81 years) for laypeople and 51.17 years (SD ¼ 5.11 years) for LTC staff. As expected, all LTC staff reported having completed postsecondary training (e.g., college degree), whereas only approximately half of laypersons reported having completed postsecondary training programs. On average, nursing staff had 11.92 years (SD ¼ 7.57 years) of experience working in LTC (see Table 2 for more details).
All participants (i.e., both nurses and laypeople) were recruited through Qualtrics panels (hhtp://www.Qualtrics. com) in order to maximize sample representativeness by not relying exclusively on a local sample. Participants were compensated for their time by Qualtrics. Qualtrics panels are well-established and offer participant recruitment for researchers. The Qualtrics panel system provided access to participants from all across North America, with more diverse demographic features than could be found locally. Individuals who participate in Qualtrics panels are profiled on many demographic variables (e.g., occupation, age). This information is verified to protect against misinformation or inconsistencies in participant profiles. Such checks are especially meticulous when potential participants indicate that they work in health care settings. Qualtrics panels are being used increasingly and extensively in research because they are believed to be more representative than convenience local samples. Multiple publications involving use of Qualtrics panels have appeared in the health care literature and in many other leading, high-impact journals [ [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] ].
Videos
We chose to utilize a simulated patient method for stimulus materials that portrayed a standardized assessment activity. Simulations involving actors (or volunteers) instead of actual patients have been used extensively in the literature to depict various disorders and illnesses and have shown good reliability and validity. The use of videos depicting simulated pain have also been used previously with success in the validation of observational pain assessment approaches for dementia populations [36] . In addition, on ethical grounds, we decided to not show videos of vulnerable patients with dementia (who were unable to provide fully informed consent) to a wide community sample of research volunteers.
Our approach involved a professional actress and a community volunteer, each of whom portrayed older adults with dementia during four simulated pain conditions. The filming occurred after these individuals were given detailed instructions on specific pain behaviors to display. No pain videos of the same individual under similar circumstances for exactly the same amount of time but without the display of pain behaviors were used. In addition, previously studied [36] publically available videos (streaming on YouTube at the following links: http://youtu.be/KPtPyZWes4o, http://youtu.be/ 7y798wWcu9w, http://youtu.be/h0YuIIbPUFw, http:// youtu.be/lnrq_sbpxwk) involving an individual simulating a dementia patient experiencing various degrees of pain were used to study differences among a mild, moderate, and severe pain display (with a corresponding no pain). The nonverbal scripts for the publically available videos were developed by a geropsychologist and a board-certified palliative care physician. Their depiction of no pain, mild, moderate, and severe pain was also supported in a study involving ratings by nursing assistants [36] . Validation of the videos showed that nursing assistants demonstrated remarkable agreement (kappa ¼ 0.87) in the classification of these videos [36] . Finally, additional research has supported the notion that stimulus intensity corresponds to changes (increases) in nonverbal expressiveness [22] . This provides additional support for the classification of these videos.
In order to ensure that all the videos we used reflected realistic depictions of pain behavior, 31 university student judges rated the 16 videos for degree of credibility on a scale of 0 (not at all realistic) to 6 (extremely realistic). Two videos resulted in average scores below the midpoint of the scale (i.e., on the less realistic side of the scale). As such, these two videos and their corresponding no pain videos were not included in the study. The remaining videos were scored above the halfway point of the scale, indicating that they were seen as credible. In total, 12 videos were included. Use of several sets of videos (as opposed to one single set) is consistent with literature precedent of pain judgment studies involving observers [ [70] [71] [72] ] and helps ensure a greater degree of generalizability of the findings. The 12 videos were as follows:
The no pain period depicts the patient (actor) lying in bed with no pain behaviors displayed.
2) Standardized Guided Movement Protocol. The same patient with dementia is shown lying on a bed while undergoing a standardized guided movement protocol designed to identify musculoskeletal pain problems. The protocol has been described in detail by Husebo et al. [73] . A health professional is guiding the patient through the following movements: 1) opening and closing of each hand; 2) moving each arm toward the forehead separately; 3) bending each knee and moving each leg toward the stomach, separately; 4) turning over to each side in bed; 5) sitting up on bed (facing the foot of the bed) with legs and feet still on the bed; and 6) coming to sit at the edge of the bed (facing away from the bed) with feet on the ground, performed on both sides of the bed.
Set 2
3) Leg Extension (No Pain). The no pain segment involved the patient sitting on a chair while the health professional assists her with extending her right leg several times with no pain behaviors displayed.
4) Leg Extension.
The patient is shown sitting on a chair while the health professional assists her with extending her left leg several times. [36] . These conditions involved the display of pain behaviors of varying degree during routine care being provided by a nursing assistant.
Measures
Demographics Questionnaire
Information on the laypersons (age, sex, occupation, education) and formal caregivers (e.g., age, sex, education, duration of experience working in LTC) was collected using a brief questionnaire.
PACSLAC-II [50]
The PACSLAC-II is a valid and reliable 31-item tool designed to assess the presence or absence of pain based on observation of pain behaviors. The total score is the sum of pain behaviors noted, 1 (behavior is present) or 0 (behavior not present), yielding overall scores of 0-31. The checklist is organized into conceptually based, internally consistent subscales (i.e., social personality/mood indicators, facial expressions, activity/ body movement, and physiological indicators/eating/ sleeping changes/vocal behaviors), although only the total score is considered valid and reliable for clinical use. The PACSLAC-II has satisfactory internal consistency, strong concurrent validity, satisfactory interrater reliability, and strong ability to discriminate between pain and no pain conditions using vaccination and movementexacerbated pain [50] .
PAINAD [38]
The PAINAD is a five-item pain assessment scale with item scores ranging from 0 to 2. A total score is calculated by adding the individual item scores with a highest possible score of 10. The scale is designed for use by clinicians for assessment of pain in older adults with advanced dementia. Research has indicated satisfactory internal consistency and the ability to discriminate between painful and nonpainful states [49] . The PAINAD also has strong concurrent validity and interrater reliability [53, 56, 74, 75] .
Procedure
First, participants provided informed consent for the study using an online consent form, as per the requirements of the University of Regina Research Ethics Board, which approved the study. The study was completed online using a Qualtrics platform that was specifically adapted for the purposes of this study. An embedded video player was used (connecting to YouTube) that allowed participants to see all the items of the assessment tool that they were completing and the video at the same time (to simulate a real-life assessment situation). Second, both laypeople and nursing staff were given the same information and specific instructions for use of the PACSLAC-II (i.e., "Check all behaviors that the patient displays during the video") and the PAINAD (i.e., "Please rate each patient behavior below by placing the appropriate number (0, 1, 2) in each box"). Third, all video segments were shown twice (one time for each assessment tool) in random order.
Half the participants rated all videos with the PACSLAC-II first and then the PAINAD. The other half completed the PAINAD-II first. The format was set up so that there was no scrolling required by the participant and they were able to view the video while the assessment tools were visible in their entirety next to the video (the PACSLAC-II and the PAINAD). Mobile devices were blocked in order to ensure that participants completed the study using laptop or desktop computers. This was done to ensure that participants had a large enough screen in order to make certain that the video and the pain assessment tool could be viewed simultaneously without the need for scrolling.
Data Analysis
We first calculated reliability coefficients (Cronbach's alpha, correlations and split-half) for both the PACSLAC-II and the PAINAD, and separately for each group of participants, as an initial index of their psychometric properties with laypersons vs nurses. To assess agreement among participants, we calculated intraclass correlation coefficients (ICCs) based on the total score for each of the PAINAD and the PACSLAC-II. Prior to testing our main hypotheses, we considered demographic variables (i.e., age, sex, highest level of education, and experience working in LTC facilities) as possible covariates. However, this did not result in significant findings beyond what would be expected based on chance. Summaries of these results are available from the authors upon request. As such, analyses were conducted without covariates. The two groups of participants were compared with respect to the time they needed to complete their pain ratings using independent samples t tests. The primary analyses were four 2 (nurses vs laypeople) x 2 (pain segment vs corresponding no pain segment) mixed-model (i.e., including a between-as well as within-subjects factor) multivariate analyses of variance (MANOVAs) with repeated measures and four 2 (nurses vs laypeople) x 2 (pain vs no pain) to identify global effects on the dependent variables followed by corresponding 2 x 2 analyses of variance (ANOVAs) with repeated measures. The goal of these analyses was to test the hypothesis that pain segments would result in higher pain scores than corresponding no pain segments. These analyses were also intended to explore whether health professionals and laypersons differ in their ratings. Dependent variables were PACSLAC-II and PAINAD scores. To test the hypothesis that participants would be able to differentiate among gradations in the pain experience and to explore whether laypeople and nurses would differ in their ratings, similar 2 x 4 analyses involved comparisons of the four videos displaying gradations in the pain experience (no pain vs mild pain vs moderate pain vs severe pain). Partial eta square (g 2 ) coefficients were calculated as indices of effect size.
Results
Evaluation of Reliability
We calculated reliability coefficients (i.e., Cronbach's alpha, split-half, and intraclass correlation coefficient) separately for laypersons and nursing staff. There were no statistically significant reliability coefficient differences between LTC staff and laypeople, nor between the coefficients corresponding to the PACSLAC-II and the PAINAD [76] . Average internal consistency for PACSLAC-II scores were acceptable for pain videos (Cronbach's a ¼ 0.69). Average internal consistency for PAINAD scores for the pain videos was a ¼ 0.61. A second method for calculating internal consistency (splithalf reliability) was also utilized. Similar to Cronbach's alpha, this calculation indicated acceptable reliability for PACSLAC-II scores (Spearman-Brown coefficient ¼ 0.72) and somewhat lower reliability for PAINAD scores (Spearman-Brown coefficient ¼ 0.65). Finally, a high degree of interrater agreement was found for the consistency across participants' PACSLAC-II responses (ICC ¼ 0.94). Similarly, there was a high degree of interrater agreement across participants' PAINAD scores (ICC ¼ 0.96).
Time to Complete the Assessment Tools
Two independent-samples t tests were conducted to compare mean completion time of laypeople and LTC staff for the PACSLAC-II and the PAINAD. There was not a significant difference in the mean duration of time to complete the PACSLAC-II for laypeople (mean ¼ 120. 41 
Ability to Differentiate No Pain Periods from Pain Expression Periods (Hypothesis 1)
Our first main hypothesis was that both groups of participants would be able to differentiate pain from nonpain video segments using the PACSLAC-II and the PAINAD. Means and SDs of PACSLAC-II and PAINAD scores during pain and no pain conditions are presented in Table 3 . To test this hypothesis and to determine whether nurses and laypeople differed in their ratings, we conducted 2 (nurses vs laypeople) x 2 (pain vs baseline) mixed-methods MANOVAs with repeated measures, with the PACSLAC-II and the PAINAD as dependent measures. Regarding the possibility of differences between nursing staff and laypeople, for one out of the four sets of videos (i.e., set 4), the MANOVA yielded a significant between-groups multivariate effect using the Wilk's criterion (k ¼ 0.88, F(2, 127) ¼ 18.67, P < 0.05, partial g 2 ¼ 0.12). All four sets of videos yielded significant within-subjects multivariate effects (ks < 0.08, Fs(2, 127) 689.01, P < 0.05, partial Follow-up univariate analyses were conducted to specify further the sources of the multivariate effects. The first analysis involved the PACSLAC-II scores. One out of the four sets of videos (i.e., set 4) yielded a significant between-groups effect, with LTC staff assigning significantly higher PACSLAC-II scores than laypeople (F(1, 128) ¼ 17.47, P < 0.05, partial g 2 ¼ 0.12). Consistent with our main hypothesis, all four sets of videos yielded significant within-subjects effects (Fs(1,128) 406.89, P < 0.05, partial g 2 s 0.76), with pain conditions demonstrating larger pain scores than baseline conditions. Two out of the four sets of videos (i.e., sets 1 and 4) yielded significant interaction effects (Fs(1, 128) 7.78, P < 0.05, partial g 2 s 0.06). In order to interpret the significant interaction effects involving the PACSLAC-II scores, Tukey's honestly significant difference (HSD) method was used. For both sets of videos (i.e., sets 1 and 4), the Tukey tests showed that PACSLAC-II scores increased significantly between no pain and pain videos for both laypeople (P < 0.01) and for LTC staff (P < 0.01). For both sets of videos (i.e., sets 1 and 4), LTC staff assigned significantly higher PACSLAC-II scores than laypeople at the pain condition (P < 0.01). However, Tukey tests showed that PACSLAC-II scores did not differ between LTC staff and laypeople for the no pain videos (P > 0.01). Untransformed data were used to calculate means and standard deviations. All mean differences between no pain and pain videos are significant at the 0.0001 level. LTC ¼ long-term care. *Significant univariate within-subjects effect. † Significant interaction effect. ‡ Significant univariate between-subjects effect.
Next, univariate analyses were conducted involving PAINAD scores. For all four of the video sets, the within-subjects effects were significant (Fs(1,128) 1236.83, P < 0.05, partial g 2 s 0.91), demonstrating greater pain scores for the pain condition than for the no pain condition. No between-subjects or interaction effects were significant (P > 0.05). The findings were consistent with our hypothesis concerning the ability of participants to differentiate pain from nonpain videos.
Ability to Identify Gradations in Pain (Hypothesis 2)
We had hypothesized that participants would be able to differentiate among gradations in the pain experience. Means and SDs of PACSLAC-II and PAINAD scores for gradations of pain intensity are presented in Table 4 . The ability of LTC nursing staff and laypeople to differentiate among gradations of pain (i.e., no pain, mild, moderate, and severe) was tested using a 2 (nurses vs laypeople) x 4 (no pain vs mild vs moderate vs severe) mixed-methods MANOVA with repeated measures, using the PACSLAC-II and the PAINAD as dependent measures. The MANOVA yielded significant results. There was a significant between-groups multivariate effect using the Wilk's criterion (k ¼ 0.90, F(2, 127) ¼ 7.36, P < 0.05, partial g 2 ¼ 0.10). There was also a significant within-subjects multivariate effect (k ¼ 0.05, F(6, 123) ¼ 392.20, P < 0.05, partial g 2 ¼ 0.95). Finally, there was a significant interaction effect (k ¼ 0.81, F(6,123) ¼ 4.76, P < 0.05, partial g 2 ¼ 0.19).
Two follow-up univariate analyses were conducted to specify the source of the multivariate effect. The first analysis involved the PACSLAC-II scores. There was a significant between-subjects effect for PACSLAC-II scores, with LTC staff assigning significantly higher PACSLAC-II scores than laypeople (F(1, 128) ¼ 14.63, P < 0.05, partial g 2 ¼ 0.10). There was also a significant within-subjects effect (F(1,128) ¼ 864.23, P < 0.05, partial g 2 ¼ 0.87). Finally, there was a significant interaction effect (F(1, 128) 
Tukey's HSD method was used to interpret the significant interaction effect involving the PACSLAC-II scores.
The Tukey tests showed that LTC staff assigned significantly higher PACSLAC-II scores than laypeople at moderate pain (P < 0.01) and at severe pain (P < 0.01). PACSLAC-II scores increased significantly between: 1) no pain and mild pain, 2) mild pain and moderate pain, and 3) moderate pain and severe pain, for both laypeople (P < 0.01) and LTC staff (P < 0.01). PACSLAC-II scores did not differ between LTC staff and laypeople during the no pain period or at mild pain (P > 0.01).
Next, a univariate analysis was conducted involving PAINAD scores. There was a significant within-subjects effect (F(1,128) ¼ 1509.67, P < 0.05, partial g 2 ¼ 0.92) and a significant interaction effect (F(1, 128) ¼ 7.13, P < 0.05, partial g 2 ¼ 0.05). The between-subjects effect was not significant (F(1, 128) ¼ 1.98, P > 0.05, partial g 2 ¼ 0.02). Tukey's HSD method was used to interpret the significant interaction effect involving the PAINAD scores. The Tukey tests showed that LTC staff assigned significantly higher PAINAD scores than laypeople at moderate pain (P < 0.01) and at severe pain (P < 0.01). PAINAD scores increased significantly between: 1) no pain and mild pain, 2) mild pain and moderate pain, and 3) moderate pain and severe pain, for both laypeople (P < 0.01) and LTC staff (P < 0.01). PAINAD scores did not differ between LTC staff and laypeople during the no pain period or at mild pain (P > 0.01). On the whole, the results confirmed our main hypothesis that participants would be able to differentiate among gradations in the pain experience.
Concurrent Validity
As expected, a positive correlation was found between the majority of scores on the PACSLAC-II and the PAINAD, confirming the concurrent validity of the two tools separately for each observer group. That is, PACSLAC-II and PAINAD scores on six out of seven of the pain videos were significantly and positively correlated for laypeople (rs ranged from 0.12 to 0.60). All of the PACSLAC-II and PAINAD scores were significantly and positively correlated with each other for LTC staff (rs ranged from 0.24 to 0.40). Table 5 includes a full list of correlation coefficients, separate for each observer group.
Discussion
The importance of effectively managing pain in older adults with dementia cannot be understated. Appropriate pain assessment is necessary for the optimization of pain management. This study represents an important contribution to the body of work focusing on pain assessment in older adults with moderate to severe dementia who cannot effectively communicate pain due to cognitive impairment. Previous work on pain assessment with this population has focused, almost exclusively, on the development/validation of pain assessment tools designed for health care staff.
This is the first investigation to provide initial evidence that laypeople can utilize observational pain assessment instruments, originally designed for use by health care professionals, to differentiate painful from nonpainful situations and to identify gradations of pain. Although in some instances there were between-subjects effects showing that nursing staff identified more pain behaviors than laypeople using the standardized tools, corresponding effect sizes were small compared with the very large effect sizes confirming the ability of both groups of participants to differentiate non-pain-related from painful states. In fact, effect sizes for differentiating between painful and nonpainful situations, as well as gradations of pain, far exceeded conventional guidelines for a large effect [77] . This evidence opens new avenues for improving the care of older persons by providing informal caregivers with new tools to monitor pain; it is often laypeople caregivers who report to health professionals about their loved one's functioning. Standardized tools such as the PACSLAC-II and the PAINAD could improve the accuracy and validity of caregiver reports. Of course, health professional guidance would be needed regarding the manner in which assessment can be conducted (e.g., scores for monitoring pain over time are only comparable with each other when they are collected under consistent circumstances, such as during a specific transfer).
Both the PACSLAC-II and the PAINAD demonstrated satisfactory psychometric properties with laypeople as well as LTC staff. The internal consistencies of participants' responses on the PACSLAC-II were satisfactory. Internal consistencies for the PAINAD were close to satisfactory, but the difference between the PACSLAC-II and PAINAD internal consistencies was not statistically significant.
Interrater agreement was high in terms of consistency across participants' PACSLAC-II and PAINAD scores. The strongest support for the validity of the tools when used by nurses and laypeople was the demonstrated ability to differentiate non-pain-related from painful states, as well as among gradations in the pain experience. Strong concurrent validity for both tools was demonstrated in terms of correlations between the PACSLAC-II and the PAINAD separately for each observer group.
When comparing PACSLAC-II and PAINAD scores between groups, LTC staff assigned higher scores than laypeople 55.9% of the time for the PACSLAC-II and 33.3% of the time for the PAINAD, with there being no significant difference between groups for the other pain video segments; laypeople were never found to assign significantly higher scores on the PACSLAC-II or the PAINAD for pain video segments. This suggests that clinical staff may be more attuned to specific clinically relevant pain behaviors than are laypeople. The PACSLAC-II and the PAINAD include very specific items with observers indicating the presence of specific clinically relevant pain behaviors. The specificity of observational measures such as the PACSLAC-II (i.e., either a behavior is observed or it is not) allows for an assessment that is more objective, with clinical staff being somewhat better able to identify specific pain behaviors. Nonetheless, despite the discrepancy in scores between LTC staff and laypeople, both groups were able to effectively differentiate painful from nonpainful situations (and gradations in the pain experience) using the clinical tools, suggesting clinical utility regardless of the group completing the assessment tools. 
Limitations and Future Directions
Fuchs-Lacelle et al. [54] showed that regular use of the PACSLAC by professional caregivers leads to reduced caregiver stress (perhaps by reducing uncertainty about pain in caregivers and pain-related behavioral disturbance in care recipients). It would be interesting to investigate whether similar effects on caregiver stress can be observed in informal caregivers. The LTC staff who participated in this study had specific experience working with patients with dementia. This is an important difference between LTC staff and laypeople, as patients diagnosed with dementia often display nontypical pain behaviors that health care professionals might be more attuned to than laypeople. Regardless, given the ability of laypeople to assess pain using tools such as the PACSLAC-II and the PAINAD, it would be important for future research to focus on the effects of systematic pain assessment by caregivers on interactions with health professionals and dementia patient clinical care and pain management. It is noted that Hadjistavropoulos et al. [55] showed that regular pain assessments could contribute to reductions in unnecessary polypharmacy. It is important to determine if similar effects occur when informal caregivers play an active role in the completion of such assessments.
It is true that pain behaviors and verbal report of pain do not correspond perfectly, but this is believed to be due to each drawing from a different component of the pain experience, with nonverbal responses tapping the more reflexive and immediate reactions to pain and self-report being mediated by higher mental processes [78, 79] .
We acknowledge that the videos that were used as stimulus materials for our study involved actors depicting older adults diagnosed with dementia who were in pain and not real patients with dementia. This approach has been used previously with success in the validation of observational pain assessment for dementia populations [36] . As previously mentioned, videos used in the current investigation were evaluated in terms of the extent to which they were perceived as realistic by observers. We also acknowledge that, under ideal circumstances, the ratings of the degree to which the videos were realistic would be have been obtained from health care personnel, but this was not feasible in this case. It would be important for future research to replicate these findings in actual clinical contexts.
Overall, results from this study support the notion that laypeople can use the PACSLAC-II and the PAINAD to differentiate pain-related from non-pain-related expression of pain in persons with dementia. These findings will inform the current standard of practice in pain management of older adults with dementia. Given the positive findings, it can be cautiously recommended that informal caregivers of older adults with dementia be given access to the PACSLAC-II and the PAINAD with health professional guidance. This will help to address the challenges relating to the identification and treatment of pain in this population. Access to valid observational methods of pain assessment for use by laypeople could facilitate earlier detection of symptoms and better treatment of pain for this vulnerable population.
